centrifugation for 5 min at 2000 g and fixation was continued for 1 h at room temperature with fresh fixative [2,5% (w/v) glutaraldehyde in PHEM buffer]. Then the cells were washed with PHEM buffer, and resuspended in 2,5% (w/v) glutaraldehyde in PHEM buffer and stored at 4•C overnight. Cells were washed three times with PHEM buffer and were postfixed with 1% osmium tetroxide for 1 h at room temperature, dehydrated in ethanol gradient, and embedded in Epon. Thin sections were cut with a Leica EM UC7 Microtome, stained with uranyl acetate and lead citrate. The samples were observed under Tecnai T12 (FEI company) at 120 kV accelerating voltage. Images were recorded using Eagle camera and Tia software.
Supplementary Table S2 Supplementary Methods
Constructs and vectors
We used the following target sequences for the shRNA: shAK2 #1 (ATGGTAGTGGAGCTCATTGAG), shAK2 #2 (GAAACTGGTGAGTGATGAAAT), shCont ( CAACAAGATGAAGAGCACCAA). We generated pLKO-mCherry variants of the shAK2 #2 and shCont vectors by replacing the puromycin resistance cassette (BamHI and KpnI sites) by the mCherry reporter. hAK1 or hBcl2 cDNA were cloned into the pWPI lentiviral vector as previously described [1] .
Double transduction of human CD34+ progenitor cells and the HL60 cell line
Cord blood CD34+ cells were cultured overnight (as previously described 1 ) and transduced first with the pWPI supernatant and then twice with the pLKO-mCherry supernatant. Two days later, the GFP+mCherry+ cells were sorted on a FACSAria (BD Biosciences) prior to in vitro differentiation.
The HL60 cell line was transduced twice with pWPI supernatant in the presence of polybrene (4 µg/ml, Sigma Aldrich). In order to select cells expressing the lentiviral vector, GFP+ cells were sorted on a FACSAria (BD Biosciences). The HL60-GFP cell line was then transduced with the pLKO.1 lentiviral vector.
mRNA quantification
Total RNA was isolated with the RNeasy Micro Kit (Qiagen) and then reverse-transcribed using a High-capacity cDNA Reverse Transcription Kit (Life Technologies). Diluted cDNA was used as a template for quantitative, real-time polymerase chain reaction (PCR) reactions in TaqMan gene expression assays for AK2, AK1 and Bcl-2 (Hs01123132, Hs00176119 and Hs 00608023 respectively, Life Technologies). The transcript levels were normalized against the human glyceraldehyde-3-phosphate dehydrogenase (GAPDH, Hs02758991). The PCRs were performed on a ViiA7 Real-Time PCR System (Applied Biosystems), according to the manufacturer's instructions.
Electron microscopy
Cells were fixed in medium and cultured for 15 min at 37•C by the addition of an equal volume of 2x fixative solution [5% glutaraldehyde in PHEM buffer (60 mM Pipes, 25 mM Hepes, 10 mM EGTA and 2 mM MgCl2, pH=6.9)] and medium. Then cells were collected by Cord blood CD34+ progenitors were transduced with shCont, sorted for GFP+ cells and cultured for 28 days on OP9-hDelta1 stromal cell (to monitor T-cell differentiation).
In order to guarantee the removal of stromal cells (which are also GFP+), the flow cytometry analysis of the T-cell differentiation used a gating strategy with an antibody against murine b1 integrin. Dead cells were removed using Sytox Blue staining. Six et al
Supplementary Figure 3

Figure S5
Monocyte differentiation is not impaired in the AK2-deficient HL60 cell line. HL60 cells were transduced with shAK2 or shCont, sorted for GFP+ cells and seeded in culture with 100nM vitamin D3 (to induce monocyte differentiation).
(A) The change over time in the total cell count over 4 days of monocyte differentiation (n=4) under the shAK2 (black round) and shCont (black square) conditions. (B) The CD14+CD11b+ monocyte count was measured for 4 days under the shAK2 (black bar) and shCont (white bar) conditions
Supplementary Figure S6
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Figure S6
The proliferation of CD34 progenitors is not affected by AK2 knock-down Cord blood CD34+ progenitors were transduced with shAK2 or shCont, sorted for GFP+ cells and cultured in the presence of SCF+TPO+FLT3-L+IL-3 (a cytokine cocktail commonly used to induce CD34+ cell proliferation). Cell proliferation (incorporation of EdU) was analyzed four days after the initiation of the culture under the shCont and shAK2 conditions (p>0.05, n=3). 
Figure S7
Bcl2 does not restore neutrophil differentiation of AK2-deficient HL60 cells. HL60 cells were transduced with Bcl2 and shAK2 or shCont, selected for GFP+ and puromycin resistance and cultured with 10uM ATRA (to induce granulocyte differentiation).
(A) Flow cytometry analysis of GFP+ cells after 4 days of culture under shAK2 and shCont conditions. (B) The CD15+CD11b+ granulocyte count was measured after 4 days under the shCont+GFP, shCont+Bcl2, shAK2+GFP and shAK2+Bcl2 conditions. ns shCont shAK2
Figure S8
Mitochondria ultrastructure in AK2-deficient HL60 cells. HL60 cells were transduced with shAK2 or shCont, selected for puromycin resistance and cultured with 10uM ATRA for 4 days (to induce granulocyte differentiation). Transmission electron microscopy revealed the mitochondrial ultrastructure. Arrow highlight mitochondria.
Supplementary Figure 8
Six et al Supplementary Table S1 (the fold change (FC) and pvalue between shAK2 and shCont is shown for shAK2 #1 and shAK2 #2, upregulated genes are shown in bold type) 
